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Effect of Low-Carbohydrate, Unlimited Calorie
Diet on the Treatment of Childhood Obesity:
A Prospective Controlled Study
JAMES R. BAILES, Jr., M.D.,' MISTY T. STROW, M . D.,1
JOSEPH WERTHAMMER. M.D.,1 RICHARD A. McGINNIS, M.S.,1 and
YORAM ELITSUR, M.D3

ABSTRACT

Background: Childhood obesity has been recognized as the new epidemic in developed coun
tries. Caloric restriction with physical activity is the main therapeutic treatment available for
these children. We compared two different dietary protocols to assess treatment efficacy.

Methods: Obese children from the Pediatric Endocrinology clinic were prospectively re
cruited for the study. Children and their parents were allowed to choose one of two dietary
protocols: (1) carbohydrate restricted diet (<30 g/day), with unlimited calories, protein, and
fat (High protein, Low CHO Diet), and (2) calorie restricted diet (Low Cal Diet). Anthropo
metric data were measured at baseline and at the 2 month follow up appointment.

Results: Thirty-seven children completed the study of whom 27 chose High Protein, Low
CHO Diet and 10 chose Low Cal diet. No differences in gender ratio, age, or BMI were ob
served at baseline. At 2 months, children in the High Protein, Low CHO Diet lost an average
of 5.21 ± 3.44 kg (p < 0.001) and decreased their BMI by 2.42 ± 1.3 points (p < 0.001), compared
to the children in the Low Cal Diet who gained an average of 2.36 ± 2.54 kg and 1.00 point on
the BMI value (p < 0.001).

Conclusions: A high protein, low carbohydrate, unlimited calorie diet was superior to a re
stricted calorie protocol for weight loss in obese school age children; moreover, compliance
was better.
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Following the U.S. Surgeon General's recom
mendation in 1988, a decrease in fat consump
tion was observed in the diets of adults and
children.12-14 Despite this response, the incidence
of obesity has continued to increase in the U.S.
population. Several studies have suggested
that the reduction in fat consumption was off
set by a higher carbohydrate consumption,

which resulted in higher caloric intake-'5.16

Previous attempts to curb the obesity epi
demic by long term dietary interventions in chil
dren have been unsuccessful. Although low fat
diets were safe and successful in reducing serum
lipid levels, no effect on anthropometric vari
ables was noted-'7-19 In a previous open-labeled
study, we failed to effectively reduce weight in
children with a low fat, restricted calorie pro
tocol, mostly due to lack of patient compliance
(Bailes et al., unpublished data). We hypothesize
that the lack of patient compliance was attrib
utable to several factors including: discourag
ing results (lack of weight loss), unpalatable
diet, and patient hunger. In order to improve
compliance, in the present study, we altered the
dietary protocol to include an option of low car
bohydrate intake with no restrictions on calo
ries, fat or protein.

Study protocol
Children were recruited in a non-randomized,
prospective, controlled study. The study was
explained to the participants and their parents,
and a consent form was signed. The study was
approved by the IRB committee at Marshall
University School of Medicine. The participants
and their parents were then asked to choose
between two dietaty interventions: (1) high pro
tein, carbohydrate-restricted diet (High protein,
Low CHO Diet) or (2) calorie-restricted diet
(Low Cal Diet). The subjects who chose a low
cal diet were referred to a dietitian who calcu
lated ideal body weight from standard growth
curves using actual height. Their energy needs
were calculated based on ideal weight and de
creased by 20% to stimulate weight loss. The
subjects and their parents were then instructed
to consume less than 30% of total calories from
fat, 15-20% of calories from protein and 50-55%
of total calories from carbohydrates. (See Table
1). They were encouraged to consume "healthy"
carbohydrates, including fruits and vegetables,
and were discouraged from consuming "sugary"
foods. There were no limitations placed on carbo
hydrate drinks, including juices, milk, and pop.
The subjects who chose a high protein, car
bohydrate restricted diet were instructed on

MATERIALS AND METHODS
Patient population

how to count carbohydrates and were told to
limit carbohydrate intake to <30 g per day (See
Table 1). They had no limitations on protein or
fat. They had no limitations on total calories.

Obese children who attended the Endocrinol

They were encouraged to eat when hungry.

ogy Clinic, Department of Pediatrics, Marshall

They were allowed to eat any carbohydrates.

University School of Medicine, were prospec

There was no distinction between "healthy" car

tively recruited. The study was conducted be

bohydrates (i.e., fruits/vegetables) or "sugary"

tween April 2000 and February 2001. Body mass

foods. They were instructed to avoid drinking

index (BMI) was calculated as weight in kilo

any drinks that contained carbohydrates.

grams divided by the square of the height in

The decision to follow a certain dietary ap

meters. Obesity was defined as a BMI value

proach was made jointly by the subject and their

above the 95th percentile for age as determined

parents with no bias or preference shown by

by the CDC BMI nomogram (www.CDC.gov).

the dietitian or study recruiter. They were in

Obese children, aged 5-18, were considered

structed to choose the dietary regimen that they

for this study. Exclusion criteria included pa

thought would be easier to follow and more

tients with metabolic disorders and children

successful based on their own food preferences

who failed to return for a 2-month follow-up

and lifestyle. Required follow-up did not dif

appoinhnent. All children had an initial weight,

fer between the two groups. All subjects were

height, and BP with a complete physical exam

seen approximately 2 months after initiation of

ination and appropriate labs to confirm the ab

the diet. A complete physical exam was per

sence of any metabolic disease.

formed, including height, weight, BP and BMI
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DIETARY PROTOCOLS

Lozo calorie diet

Low CHO diet
CI-10
Protein
Fat
Calories

<30 g/ day
Unlimited
Unlimited
Unlimited

55% total calories

Supplement

Multivitamin and calcium

Multivitamin and calcium

15-20% total calories
<30% total calories

Limited: energy needs based on ideal
weight for height and decreased by
20%

determination. Because of the possibility that

TABLE 2.

RE1\SOKS GIVE!\' FOR No FOLLO'W-UP

errors in height measurement could significantly
change BMI values, BMI was calculated based
on height measurements before the diets were
started.

Statistics
Mann-W hitney Rank Sum Test (Microsoft
Excel, Office 2000 edition) and Chi-Square

High protein
lmu CHO diet

Low en! diet

3

1

1

2

Moved from area
Poor compliance
Lack of positive results
Expense
Difficulty complying with
diet while in school
Total

0

3

1

0

2

0

7

6

(Fisher exact) (EP Info 2000) analyses were per
formed to assess differences between groups.

decrease of 2.42 ± 1.3 in their BMI, while those
children in the Low Cal Diet had increased
their BMI value by a mean of 1.0 ± 1.2

RESULTS

(p

=

0.001) (Table 3). No significant differences in

A total of 52 children entered the study of
whom 36 chose High protein, Low CHO Diet

weight or BMI values were observed between
genders in the same group.

and 16 chose Low Cal Diet. Fifteen subjects
(nine from Low CHO Diet and six from Low

DISCUSSION

Cal Diet) were subsequently excluded from the
study for the following reasons: 13 subjects
failed to come to the 2-month follow-up appoint
ment (seven patients from Low CHO Diet and
six from Low Cal Diet), and two patients were
excluded for the diagnosis of type 2 diabetes

Our data show that over a short-term period,
a high protein, low carbohydrate, unrestricted
calorie diet is superior to a low fat, low calorie
TABLE 3.

mellitus (both from High Protein, Low CHO

High protein
low CHO diet

Diet). The reasons for failure to attend the fol
low-up appointment are summarized in Table 2.
A total of 37 patients completed the study
protocol (27 from High Protein, Low CHO Diet,
10 from Low Cal Diet). Overall, at recruitment,
no significant differences in age or anthropo
metric data were observed between the diet
protocol groups (Table 3). At the 2-month fol
low-up visit, subjects who followed the High
protein, Low CHO Diet lost an average of 5.21
± 3.44 kg, while subjects in Low Cal Diet gained

an average of 2.36 ± 2.54 kg

(p

=

0.001). Subjects

in the High protein, Low CHO Diet had a mean

DElviOCRAPH!CS AND RESULTS

Number
Age (years± SD)
Males
Females
Baseline data
Weight (kg)
BMI (± SD)
2 months
Weight (±SD)
Delta-weight
BMI (±SD)
Oe/ta-BMI

Lozu cal diet

p-vnlue'

10

27
12± 3

11 ± 2

17

6

10

4

0.9

10.9
4.0

89.1 ± 13.6

0.69

36.0

0.72

84.79 ± 3.63
-5.21 ± 3.44

91.36 ± 2.72

90
36.68

±
±

34.26 ± 2.0
-2.42 ± 1.3

"Mann-Whitney rank sum test.

2.36

±

±

3.1

2.54

0.001

37 ± 1
1.0 ± 1.2

0.001
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diet in reducing weight and BMI values in obese

none of the patients who chose a low calorie

school-aged children. Previous studies have

diet were compliant with the regimen. None

shown that protein is the most satiating of all

theless, this is the kind of information we were

macronutrients on a calorie for calorie basis.20·2 1

hoping to acquire. A dietary approach will not

Moreover, compared to the high carbohydrate

be successful if compliance is very low.

diet, a high protein diet has been shown to in
crease thermogenesis and energy expendih1re.22

In summary, despite our limited numbers
and short follow-up period we are encouraged

We hypothesize that subjects on the low car

by the results. We presented a dietary protocol

bohydrate, high protein diet, experienced an

that was successful in reducing weight and

increased in satiety, and an increase in thermo

BMI measurement in obese children. The diet

genesis, resulting in vveight loss.

was limited in carbohydrate content with an

Sothern et aJ.2 3 also showed good short-term

unlimited consumption of protein, fat, and calo

results utilizing a low carbohydrate diet proto

ries. The high compliance rate (as evidenced

col. However, in their study the diet was also

by weight loss) achieved by the children is very

very restricted in calories. Moreover, the re

encouraging as compliance is a major obstacle

searchers used a team approach that included

in many previous dietary protocols. Although

weekly visits for a two-hour weight reduction

promising results were seen in our short-term

clinic, structured exercise program, and a be

sh1dy, a long-term follow-up study with a larger

havioral modification program. We chose a less

group of children will be needed to assess po

restrictive diet with unlimited fat, protein and

tential health risks associated with a low car

calorie intake. In addition, our diet was designed

bohydrate, high protein diet.

to be implemented without large time and fi
nancial commitments by the practitioner or the
patient.
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